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(54) OPTICAL EQUALIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To optionally adjust a gain for 
arbitrary wavelength over a wide wavelength range by dividing a 
light signal into respective signal lights, adjusting each signal 
light to a desired gain, and then putting respective adjusted 
signal lights together and outputting them as a new light signal. 
SOLUTION: A wavelength-multiplexed light signal which is 
transmitted through a transmission line 50 is inputted to a 1st 
port 201 that an optical circulator 20 has and outputted to a 
2nd port 202. This light signal is inputted to one port 310 that a 
WDM coupler 30 has, demultiplexed into signal lights by 
wavelengths, and outputted to 1st to 4th ports 321 to 324 that 
the WDM coupler 30 has. Further, the light signals outputted 
from those ports are reflected by 1st to 4th light reflecting 
means 41 to 44, inputted to the 1st ports 321 to 324 again, and 
optically multiplexed and outputted from the one port 310 to a 
2nd port 202, so that it is outputted from a 3rd port 203 to a 
transmission line 60. 
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©-o*Mia*tt£;-r^3j<-h{cW^T^<i:««:MIB^ so 
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3 ft fc3fc©F*9©ft!J©— o£ ji«gelS&©itlH3Pia8S©f*3©*f 

ifeT€.*ij«BiiHi88(ca^Tr-5>/cJf)©*>©r* 0 . iwiaia& 
©oi^Jtr ? f-*- £©5*e * iuie«ifc©ifi2 ©## 
^•^©rt©>pti6-rs^2©^7'7. H«ie«^© 

*5*fS©rt©^T?.^JS*fS©rt> 

g*$-ti\ ifia>pfit;-r€ > 02©^*^vx«>ptfc;-r€>3fejs 
tctb<Dh<D-v$><o. wftaa^©$ir(SPi5iss©^^«, wfga 
*ji^-c^^sn/c7fe©rt©B«iaf6© — 

^©oJ^T f f *- $©rt©Mt&-T.5 nJ^tT r 
4> - ^ (c*J nM7lcpm**iJ©-r fcab© 4>©-C* ^ 

[0 03 2] i/c *^B(C«ttr«. ®17©*-{37 
-/Ifil/r. BUia04©^Y3^^-tf(C*Jt,^T. BUlB3t 

icit^&tcmm 3 tix . grtaBi^^T y - # 

6©Buiafi-^c*^^ < i ^-otc^i^^/cfe©^ 
O^ZO^^i, ^^©02©^*^^©^^ tC 
*?«K^3nr, S«ia$M£3ttft:3fc©l*J©-- 

©nj^cJ5*NS<t > I5rfa»^©m2©^*^^©^^ 

<b t ffrfea^©nJ^*JS«S©^^<!:(C^3tir. «« 

ia02©3fe*-?'^fc*jt>r^stifc^©F'g©fte© — p 

t. fufaa^©oj^3icjg*ngcc*$wsaj^^ism)&$ijaii 
■r*A:«e>©ti«©iw»H»4*«*r c t&mkt 
a 3 9 if *^f# en -s. 

[00331 IK, 2M»«KJ:ti«. mi8©3lc^3 7 

-fifiLT. B«ia»4©76-/3^-rifKfct,ir > fuia^ 
Buiaig«^#j^«e^^*77©wr^ 
uriais^©^- h©**fc^ifttc®jS£3nfc«8c©nj 

^yn-ft, g[«^[©nJ^ryT-*-^©^ 
^(C^fi<J(C^3n/c^©02©^*7'7<b. K« 

nf^TfeJSW^i. frfaa^©^2©^*^^©^^(c^ 
ms tiz ift{cfrtai®^©R^jsftfs<D* ^ tc^s 

tite«R©W»HBi*«itT*j0v BMfe^©pJ^ 
7©Wr-5Hufalt^©^- h©F«9©^JST-57l<- K X 

». Buiaa^©m2©3ic*^^©F«3©^iB-rsm2©^ 
hX«*fi6-r-sm2©^*y7©rt©ffe^«:>ptLr, m 

(Dm 2 ©3fe*^^©^<7 MfBl«»©nI^T y 
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- * <D?i (Dttm-r s smitr v f- * - * zmmmmt 
£fcs>©fc©r&«3. tfrfaMfc©f?Hj*3Piiiifg©*;*tt. m 

iBli$©f&2©##^©rt©#J&T£S&2©3fc#^ 
CCfcl>T#(&3*l/t:#©l*3©fflriafl*J© — ^swt, us 

vz-a&ftimzfflw? ■sfc&© *>©■?* s c t 

[0 0 3 4] ft. ±IBl/fccn6>CD^17^M^l 8©;>fc 20 

[0035] v*. *%wtcj:n«. Miaur 1 tsmis 1 
[0036] */c *iwnc,fc*i«. ^taur i nmm 1 

[0037] 30 

[0038] <j*i <ofm<Dim) *mw<om 1 ©n«& 

mtT&tl?? («T. WDM* ^) 30i. SUlTiMlff 
4<WfcKtt#«4 1 75M4 4 <t*d*Tl>£. 

[0 039]»l/<», •9--**U-^2 0« v SSI 75 
M03©sJ<-h2O 175M2 0 3 fill© 

h 2 0 1 «> {5)1885 0 (C*f U-C^W(C««SES ti 40 
T*i9. I83©tf-h2 0 3tt. eH5S6 OtCttUXft 
3WK:&tt34vCl>S. £fc. Jff2©#- Hi. WDM* 
W 3 0 K»Lr**WR:a»StlTl>a. 

[0040] WDM Jjzf^ 3 0 fcfc, t-*aU-{(20(D 

*rr*ss2©iF- h 2 o 2 tc*f L-c^^wtcg^snfc 

— h 3 1 Oi. *175"E*4©*6aW*«4 17S 
M4 4 K»bT#9WKfH*3ftfcJII 1 71SS84 ©#- 
h3 2 175M3 2 4i%f Itfef), — ©tf- h 3 1 0 
*>6A#3ftfc:fcfB^£. Sfll71MI&4©tf-h3 2 1 
7iM3 2 4{c*ft/r. aR«»tcfi#*ioriH*-r* 50 
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ifttc. |^175Mm4©!j<-h32 175S3 24*»e>A 

h3 i o(c*fora;frr-&/c«>©fc©r&.5>. 

[00411S1 7!>SIS4©:fcJ5*f#&4 1 75M4 4 
tt. WDM fj^f^ 3 0©W"3"-2>I& 1 7iS^4©fH— 

h 3 2 1 75M3 2 4 (C*tUT. jfr^fttcftMSnTfe 
9. #**©J&«UC*»l,»-tttv #l«Wfe5JH#R4 1 CC 
^ti2K^3n5iK, #KW»4 0 1*«*.T 
^27!»M04©*S»]#m4 27!»M4 4K:ot,i-C 
*>H«K:#K«84 0 1 *«*.TC»S. 

[0042] C©<£ 9 &^Jfc©?fcJ8©# 

3nfc^«#«. *^u-*20©wrsjiu© 

#-h2 0 lfcA^Sft. *t-**U-f2 0©Wt 
| 1 ®2©#-h2 0 2'Na*$n4. 3fctf-** 
l>~#2 0©-ftrSf&2©Jl<- h 2 0 2#>6tH#3ftfc 
3fcft-*f«. WDM trJ*y 3 OOtt -5— ©#- h 3 1 0 JC 

WDM #:/-7 30©Wr&mi75Mt&4©5j<- h3 2 1 7J 
M3 2 4{cm^j$n^„ jgK. WDM *^7 3 0©WT£ 
IS 1 75^3114©*- h 3 2 175S3 2 4*>6ffl#3nfc 

&mmta. m 1 7iS04©^js*f^ia4 1 nm.4 4 -c 
swsnr. wo*, wdm o©wrsmijbM0 

4©4<-h32 17iS3 2 4CC^U-CA^7Sti. 

snrwDM *7"^3o©wrs— ©sj<"h3 1 o*i6a 

*3^i*{C. •^- + J .U-^2 0©Wr-S^2©>J< 
- h 2 0 2(C*fLTA;fr3n, D--*»U-$2 0©W 
-r5^3©5j<- h 2 0 3ft»6£&tt6 0 (C*f brm^J 3 

[0043]«, 2p3l«6©jr$S8K:*i(,»r«. WDM 

r$fc*i. ^®-^©wr-5iSft©^cW&ti«a<. * 
tt. «T(c^-rsflfe©HJfi©m.ffiK:*jir»rt)PDr* 

[0044] (^2 ©HJfi©^) *^W©^2 ©HJfi 

©^si©^ -f a 9 if mi ©Hi6©^ss©^-c * 
•3. mi7i^m 4 ©5fesw*m«:^m*w-r ^*>©ra> 

[0045] *mm<Dim<D&WL-cibzm 1 n^m4 © 
«s*f*K4 1 nm4 4». . m 1 <o%mm^WL4 

l{CO^-C03{C^3tl^fil«C. "5J^&S«'S4 1 1 
£{§x.-C:fo*]. m2 7iMm4©^S«*S4 27bM4 4 

[0046] C©i5 &^*«iiL5**J6©0fil©3fe 
^^©^JSSt^KKfc^-C^Sti^ 
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[oo47] <m 3 ommomm *§m<Dm 3 <omm 
<mm.<D% 4^=? a if 0 i ©ns&©j&!»©^ff*-c& 

■So fito-c. *ssfe©^(c*j^r. ffe©fljj&gm&t>* 
[oo48] *sia©0«g©!i#m^£>&0 i nm.m4<D 

ftm.M^m4 17iS4 4tt, 01©7fcJ5*m&4 
HCOt,>-C04(C0g7n3n€>^K:. WDM #7*-7 3 0©W 
-T£0 1 ©tf- h 3 2 1 (C^W(C^3nfcoJ^T 

sisn/c^jg«s4o liiiAtfc*), 027^^04 

<D7feRW^K4 27i^4 4(CO^r4>|liai«: > 02 ©# 
- h7!>504©#- h 3 2 275M3 2 4CC^8«J{C^ 

[0049] C©«fc 5 &«J&£M;tS^I6©ff2S©:3fc 
-fa^-flftt. ^2©Sy6©0^tlaI«l > **©3fcK*f 

[0050] (04 ©HJ6©0«S) $|J10f4(^a6 
©7fcS8©7fc -f37-f If tt. 0 1 ©flSS©^!?!©^-?* 
9, 01 ft^4©36J^3M&fc!f^£W^£ «>©-?& 

[0051] *mfo<»m&<mwe&z>m 1 m®4© 

t£JS»*&4 1 7?>M4 4 tt. . Hi ©7fcJ5*f^©4 
llC-r>l>-cm 5 (C#|^3ft £&{C. WDM #:/-5 3 0©W 

-r-2.0 i ©#- h 3 2 i (c^wtc^igia ntc^mt/tr 

-j 7-*- 5 4 2. 1 i. RoJ^7fcT?7-*-#4 2 Ktjg 
M3nfcW^£SI*S4 1 ltmtfcf), 027!>M 
04©7fcJKJ*#©4 2 7!>M4 4fco(,>Tfc[g|SfC. 02 
©sj<- b 75M04©*- h322 7!>M324 GC^lflK: 

[0052] C©<fc 5 ^fiS*<i^€.^IJ6©^fil©^ 
^37>f1f«. 02©Syg©Jf*a§£|Em 5*c*©3fcBt*f 

•^*<B ft K.Mm& £ C £ *J"C t -5. 
[0053] (05 <Dmfe<0&i&) #ffeW©05 <DMM 

oyfm<D% >f3?-f if 0 1 (Dmrnmrnvmi-eih 
v. min3M4<Ditm^mK.mi*m-rzi><D-ciib 

[0054] *mm<DBm<zm®.-c$>zm 1 nmm4<o 

*SW*I24 1 7bM4 4 tt. . 01 ©7fcJK»^&4 
l{cot,»t:H6{c^3n'5«l«:, wdm*^^3 0©W 
TS01 ©*- h 3 2 1 (C^W«:^3n/c02©* 
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*^743 1 i. ®[02©7fe*7*^4 3 1 &ci£B&3ft/c 
«ftjg*^4 1 1 <!:. f2©36*^4 3 l#£XoJ^ 
7fc&*fS4 1 1 K.mmZtltcmWM® 4 4 l i-HB&T 
fcO. 02 7!;S04©7EK*f3M24 2 7!iM4 4{C-3t,>T 
bmmtc, 027!>M04©#-h 32 27bM3 2 4iC7fc 

tc^3tifcpj^sw^4 ni, !2©**y7R 

O-pf^Sftt^tCgi^ 3 ft *:3Hj®J|5|8g <b ***.T C» -5 . 
[005 5] C©<fc 5 &ftJ££M*S:fcSIJS©Jfr®©7fc 
10 4^r>4 If (Cfcl^TW:, 0 1 <D#— h 3 2 1 CdWiH/ 
T, 3HJ®J[I|gS4 4 1 ifi, 02©t1&*7-74 3 1 

«-50T. nM7feS»S4 1 lOflJfflJ^T^filK. 02 
ftM04©)J<- h 3 2 2 75M3 2 4(cMjil/T*> > mm 

[ 0 0 5 6 ] ^ M»etfr&& i-cb, 0 1 ©?}<- h 3 
2 lKlMilOrJWTfClttl^Stl^C. ^©2M0©^f 
20 ffi*^f6n-S„ — S2©J6*7 , 74 3 1* > WD 
M *7^3 O©Wr€.01©5j<-h3 2 1^P,©t1&*S 
tf-c. 4>&< i^oicMl, Stc. $(Jffli|5jgS4 4 1 
^3*ifc3£©rt© — 3©t6*swt. zoytoit 

g4 1 1 icisvzsj&yem&zfflWTziim-c&Zo m 

02©t1£*7-7 4 3 1*^ pJ^*SS*S4 1 KC 
< t&Hotc^i&U Sec. *Uffll|5|gS4 4 l*i, 

30 m*~zm$kicu-?x. nm.%M.m$&4 1 ice 

[0057] |«#©*ljai^^»fflr 02 <D% 

■*)•?-> 4 Z IB, WDM /77'^3 O©01©#-h3 2 1 

ftfc7fc©l*J© — 3©7fe*nJ^feS»S4 1 1{CW*U> 
So, 7>iK3n/c^©F«1©ffe©7lc**lJiai|5Illg4 4 HCffi 
^•TS/c»©fe©-C*-Si«K:, n^3feS*fS4 1 1*p 

h&mcytzm 1 ©#- h 3 2 1 ^mw5fc«)©fe© 
40 r&^o s/c. f^©*oai^*»ffl-rs«^ 02© 

**7"74 3 1« 1 WDM*/^3O©01©>i<-h3 2 
1^6SWfc«^*BJ^3^JS*t§4 1 liCffi^Sfc 
JbOfeO-C^-Si^tc. TiM3fcJK*fg§4 1 l*^6S^/c 
36*^ < i^K^Ut, #i&3ttfc:)fc©rt©— 
o©^%0 1 ©il<- h 3 2 l^UrW^U. JLo, ^5- 

mtitcft<Dft<Dm<Dyt*®!®®m 4 1 {ca^-r^fc 

«6©*>©-C*€>,, 

[005 8] (06 <D9m<D&m) *»W©06 ©H*6 

©7&ag©:ft >f37-f if 0 1 <Dmm<mm<mB-cnb 

50 0, 017!>^04©7feS*f*l8(C!^*WT-5fc©-C& 
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[oo59] *mm<DBm<Dttm?<ibzm 1 nmm4<D 

ffim^&A: 01©3fcJ5*H£&4 
Ucr>^xmncWmZtiZ>UK., wdm #:/^3 0©W 
?Zmi ©tf- V 3 2 1 (C:)fc^ffjK:i£&3ttft:02©3fc 
^77*74 3 1 t, mm 2 ©3fc# 7 =7 4 3 1 CC^MStlfc 
oM3fcT*:r*-*4 2 1 <fc, 02©3fc#'?*^4 3 12£ 
On5J^3fcT ^f*-$42 1 (t&i^S ft/ciMMI]i{&4 4 10 
1 nJ^3fcT 5-f*-f42 1 K&iK;**i;fc#J5ftfS 
4 0 limTfcf), *2»4©3tS«fS4 2 
B^4 4(C-3^T*>laI«l(C. 02 7!»M04©tf- H3 2 
27!)S3 2 4K:^W{C^3n/cm20^*^7i. 
i£0 2 ©3fc# T'^tC^S ftfcl»J^3fcT ? ^* - * i . 
0 2 ©3fc# 75X.vr5J&3tT v7-*-ZK.W&Z ti/ciM 

[0060] C ©<fc 5 fc«J&£iI;t£;^J6©^.tS©3fc 
^a^iffcfcurtt. 0l©tf~h32 ltcWilU 20 
$0fflJ@SS4 4 1 f2©f*^74 3 1?^J 

»-5l,>T . *m%T y^-i(42 1 CD^Itai^r^C*. 3fc . 

02 75S04©tf-h3 227bM3 24tC|Wit 

[006 1]^ 15J^31gT* f*-f4 2 1 {C*JW-53fc 
U^U©*IJQI». 3fcK*flS4 0 1 ^©A^BUfctrbft-C 30 

vsmkom-fi cc* c » xn *o ti s . 

[006 2] 8HJSP©;£&<b LT^ 01©#-h 
3 2 1KHil / t«TKS!iW3n^fc l :X©2»9© 
#&#W6>ft£. 02©3fc#:/-74 3 l*K 

WDM*7:^3O©W-r£01©tf-h3 2 1 *»P>©3fr& 
Slt"C, 4>&< MCC t *!|©@1SS4 4 

#i&sft/cft©rt© — -e©3fc© 

ffcfrtt, 02©3fc#7'-7 4 3 nJ^3fcT^ 

it-otc^feu, MfC. HK3PI5I8&4 4 1 A*. 
tcft<D\*XD — :>©3fc£^WT. ^©^©^U^**- 
*U iti^MSKi^t, l»J^fcT?:r'*-#4 2 

1 (c*jw^pj^^iss*7 -< - v^v #ftmftocMffl-r 
[oo63] mm<ouYmm^um-r^m^. 02©3£ 

i]~3^> 4 3 1 II, WDM iyf? 3 0 ©0 1 ©sj*— h 3 2 1 50 
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frh'£tticmmt*'pt£< ti>~-z>icfti£Lx. 

*lfc3fc©l*i© 3©3fc£nJ^3lc7 ?7-*-*421(Ctfl 

^Jb. fio, ^3n/c3fe©W©flfe©^ ; &$lJtail5I3S4 4 

Hcm^-r*/c*©fe©-c&^i^c nJ^fcT^* 

-£421 1 ©#- h 3 2 1 ^HJ^J-T 

&/c«>© *>©-?& 6 0 S/c. f^©flJffll^^Rffl^S 
02©3fc#:/^ 4 3 1«. WDM :*7:/^3O©01 
©tf- h 3 2 1 fr6§Wfcffi-*t3fc£<iJ^3fc7 
4 2 \ Z,fc#><D$><D-C8>Z>tm<C, *&Zft7v 

t, w&ztxtcit<Dn<D—^<Dyt*m 1 ©*- h 3 2 1 
tc*turtfi;*ju n, ^$n/c^©rt©ffe©^*ffJ 

®P|5ISS4 4 l«:a^T-5/cJs6©*>©-C*So 

[oo64] (07 (ommomm) #»w<d07 ©siss 

©0SS©* -f37-/ If «> 0 1 ©5®6©J&8S©^Jf^ * 

»k Sfi75^r4©^ss*#©(c!|$iS[*wr-s*>©-c& 

[0 06 5] *mm<DB1&<D%fWl~C$>2>m 1 7!»M^4© 
^S»^IS4 1 7I>M4 4B, . 01 ©7fcJ53*#m4 
1 (COt>-C08tc0!|^3n-5filK:. WDM*^^3 0©W 

■rsm 1 ©*- h 3 2 1 {c^fiijtc^sn/cpj^fcT 

7f*-f42 1i, KPl^Ts'f-*-^ 4 2 lK.m 
mhfcS2©*»7'74 3 1t l S31£*7'^4 3 1 (C 
«i^3tlfc^^SWg4 1 1 f2©36^74 3 
l^D r BJ^*S*fS4 1 UC&m2tlttMffl®m4 4 1 
i^iiit-CfcO. 0275S04©?H-h3 2 27!rM3 2 
4(Courfe|3I«(C > 0275M04©!j<- htc^WK: 

f K^$n/t02©^^^<t > ^E02©^^7(C 

SlfStcSiBIS ft)MHJ8P|5|88£ii;t-C . 
[0066] COJ:5 ^RR«r«^S^S6©0^©3fc 
-fs^-fincfcOTtt, 01©sK-h 3 2 ItCMiiL 
"C, ftfl©|5Ig84 4 1*1, 02 ©31c* ^^4 3 lr^S 
^^©Tfcu-^^^fr^t^tc, 
»^(r>T. n^*SS*S4 1 l©$U©*tf 5«tC, 02 
7!»S04©^-h3 2 27!»S3 2 4KHaur*> v 

[0 06 7] ft. Bl^3feTf7-*-*4 2 l{C*JW*3lc 
U-^^©*JJW*. 02©3fc#:/74 3 1 (c*f -T S BlJjm 
{Ctftonr*>mi»U. 02©3lc*^"^4 3 \ *>>h<D\l} 

[0 06 8] Sfe. ffl®<Dltt±LXiZ. 01©si<-h 
tcHaurWT(cSiW3n-5««:. ^©2ii»)©^*i 
W^h5. 02 ©3^*^4 3 l*s. W 
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7;»n-f42 1 £/rL/TWDM *7730©ft^ 
1 ©tf- r 3 2 1 *^©*4§tft, < £ (,I-3K 
Jg(C$IJiSPEIifS4 4 1*1. ^$n/c3fe(DrtO- 

TSJMKH&4 1 nc-CnJ^K3fi3nSi««cS 

fU®HISS4 4 1 ^iKSn/c^CDrtCD— CXD^^rSW 

^©^©ftu^u^-^U ^e~f *§StcSE-> io 
"C. oI^?feJS*tS4 1 1 KteWS pJ^^PSS?:^ F 

coo69] mm<Dmwx&*:um-?zm-&> 8i2©# 
36*4>«r< ife— otc^w&u-r:, ^$nfc^©F«i©- 

o©#£lIIMK»m4 l lKUj^O, Mo. 
fc3fc©rt©ffe©:)fc£iMt®*>tt4 4 l(Ctii;*j-r£/c#©fc 
©-C*Si*fC. «J^*5S*S4 1 l*>6SWfc#£pJ 
Ibfe7?f^-f4 2 l-tH^-r-5/c*©4>©-C4)S„ 
*/c. S#©$fJaWffi*Sffl-r-S«^. m2<D%iJ-^y 20 
43 1tt, nJ^fcT ? 7-*-* 4 2 1 *6S»fc*%«J 
§£7fcS0Wil4 1 l(ca^5/c*©*>©t?*5<b«K:. 
fiJM5S*S4 1 1 fth&VtLftZ&tK <fc fc-otc^ 
#&3*lfcft©l*3© — ^©Jfe^oJ^T^f-* 
-#4 2 ltCftLTHttlU Mo. ^3tlfc3K©rt© 

flfe©3fe%*uaiii!S4 4 i(cm^j-r-sfcd&©«>©-r*So 
[0070] (ins <D$m<DBm) xmnvms <omm 
©j&<k«. mm<Dm 1 ©nit©^©^ 5 j-v 1 0 

^ $ n s ««: . eaiss 5 0 Gts^s 3 n/cMlsif tas 7 0 30 
£. milSiti®S70fcSM3n/c^^37^if l 0i. 
*-f a 7 A If 1 0 txidmmm 80i 

[007 1 ] C©<fc -5 ttti^€flU&4m®fl$tt®X 
77-f^7>^l 0 0(C*JI,vc«. Jfrlv -i^T^im 

[ 0 0 7 2 ] ft. *n«i©0Si{c*j(,^r«. ^n^-f 40 

If 1 0*5. ffig*J«ipIg£7 0 &ftgt*(mS8 0 <t©Hfc. 

W^i£f*giJ^A^ii:H?g|5tcEg-r-5«tfiS<t Otfelt,*. 
[0 0 7 3] *HJ6©0^tC*JCir«. 8ii©SI 
*©»IK«Wfc-f 37 ^1f*iamb/c0!lK:o(,>-ci!iWL-C 
SI27!i5m7©t^-rn^©^-rn7^1f*Jiffl 

[0074] (si9 <Dm&<mm) ^m<om9<omm 
<mm\t. mm<om 1 <Dmm>m&v>%4 a 7 if 1 0 
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f). @i otc^sta&sat. ^mts9 0i. %&mm 

9 2iOffl{C. ^-O^Wlf 1 0*«lBg$tiri^ o 
[007 5] C©«fc 5 &tt)$£m£#Hite©^ag©:)fc 
<SMSS©W^-5G»^©^S«#tt(CitaHU 

/c&* + **M©eia u-ou©^«i£Dig-r s t <t a*-c 

[ 0 0 7 6 ] ffi. *H«6©ff$Jli«C*j^r«. 81 1 ©HJfi 

©^SS©?1& 3 =7 ■< if £® ffl b wt o t, > -c s&hjj o r ^ 

/c#. 8l2 7!»S8l7©l,^n^©3fe'(3 7-fif*®ffl^- 
[007 7] «±gftHJj %1dm 1 75M8f 9 ©SlJ&©0 
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